A stress sensitive ER membrane-association domain in Huntingtin protein defines a potential role for Huntingtin in the regulation of autophagy.
We have recently published the precise definition of an aminoterminal membrane association domain in huntingtin, capable of targeting to the endoplasmic reticulum and late endosomes as well as autophagic vesicles. In response to ER stress induced by several pathways, huntingtin releases from membranes and rapidly translocates into the nucleus. Huntingtin is then capable of nuclear export and re-association with the ER in the absence of stress. This release is inhibited when huntingtin contains the polyglutamine expansion seen in Huntington's disease. As a result, mutant huntingtin expressing cells have a perturbed ER and an increase in autophagic vesicles. Here, we discuss the potential function of the huntingtin protein as an ER sentinel, potentially regulating autophagy in response to ER stress. We compare these recent findings to the well characterized mammalian target of rapamycin, mTor, a protein described over a decade ago as related to huntingtin structurally by leucine-rich, repetitive HEAT sequences. Since then, the described functional similarities between Huntingtin and mTor are striking, and this new information about huntingtin's direct association with autophagic vesicles indicates that this structural similarity may extend to functional similarities having an impact upon ER functionality and autophagy.